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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the life detection equipment of the cutting tool for detecting 

automatically the cutting tool in a cutting machine, and its life. 

[0002] 

[Description of the Prior Art] The cutting tool (cutting cutting edge) in the conventional cutting machine is shown in 
drawing 9 . This cutting tool 50 has cutting section 50a which contacts that edge of a blade with work 51, and cuts th 
and taper side (it is also called flank) 50b which followed this cutting section 50a. 

[0003] And an insulator layer 52 is applied to a lower layer at this taper side 50b, the resistance foil (electrical 

conducting material) 53 is stuck on this, and the insulator layer 54 is further applied to that upper layer. 

[0004] Moreover, in this configuration, since this is worn out by use of a cutting tool 50 and the cutting force decline 

exchange and a repair activity are needed at a suitable stage. And as shown in drawing 10 R> 0, in order that an 

operator may know the stage of exchange repair of this cuttin g tool 50, detection equipment 55 is formed. 

[0005] This detection equipment 55 connects a power source 60 with a cutting tool 50 between the resistance foils 53 

through lead wire 61, and connects the current detector 62 in the middle of lead wire 61. And in this detection 

equipment 55, when the current value change accompanying wearing cutting section 50a out and a touch area with 

work 5 1 changing with use of a cutting tool 50 is got to know with the current detector 62, the resistance value chang 

according to the current value detected with this current detector 62 is got to know and this resistance turns into a 

predetermined value, a cutting tool 50 judges it as a life. 

[0006] 

[Problem(s) to be Solved by the Invention] An insulator layer 52 is applied to that taper side 50b, the resistance foil 5 
is stuck on this insulator layer 52, and since the process of applying an insulator layer 54 further on it is required, in 
above-mentioned conventional cutting tool 50, manufacture is serious, and also needs time amount with it. 
[0007] Moreover, when foil body with an another cutting tool 50 is stuck on the edge-of-a-blade part of taper side 50 
of a cutting tool 50, the technical problem that the cutting force (sharpness) of a cutting tool 50 will decline occurs. 
[0008] This invention aims at offer of the cutting tool which can solve the above-mentioned technical problem, and i 
life detection equipment. 
[0009] 

PMeans for Solving the Problem] The means for solving a technical problem in this invention is a cutting tool for 
processing metal work, and the coating layer which coated with the conductive layer and the insulating layer in orde 
the cutting section of the body of a cutting tool which contacts work and cuts this is prepared. 
[0010] Moreover, it is a cutting tool for processing metal work, and the coating layer which coated with the conducti 
layer and the insulating layer the cutting section in which the body of a cutting tool is formed from a conductive 
ingredient, contacts work, and cuts this sequentially from the upper layer is prepared. 

[001 1] Moreover, it has a dete ctor for detecting change of the electric resistance between the body of a xuttLng tool 
whic h contac t s work andc uts this while coating of a conductive layer and the insulating laye r is carried out to the 

cuTSng^ection at ord er, ancTwork. " " "* 

[0012] Furthermore, while coating of a conductive layer and the insulating layer is carried out to the cutting section 
from the upper layer at order, it has a detector for detecting change of the electric resistance between the conductive 
body of a cutting tool which contacts work and cuts this, and work. 
[0013] 

[Function] Although cutting of the work is carried out and the coating layer with which the cutting section of a cuttin 
h c g eg b eb eg e e 
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tool *was coated is worn out from the upper conductive layer with use of a cutting tool in the above-mentioned 
technical-problem solution means by rotating work for work in contact with the cutting section of a cutting tool If th 
electric resistance between the bodies of a cutting tool and work which are still in an insulating condition since the 
lower layer insulating layer insulates, and a detector shows of a conductive layer and the body of a cutting tool is larg 
at this time, and an insulating layer is continuously worn out An upper conductive layer and tire upper body of a cutt 
tool will be in an energization condition through work, and if the electric resistance between the work which a detect 

/shows becomes small and this results in a predetermined value, it will repair by judging that a cutting tool is a life an 

^exchanging. 
[0014] 

[Example] Hereafter, the example of this invention is explained based on a drawing. As shown in the whole drawing 
block diagram, the cutting tool 4 for carrying out engine-lathe processing of the metal work 3 through an electrode 
holder 2 is attached in a pedestal 1, the maintenance means 5 for fixing said electrode holder 2 to a pedestal 1 is 
established, and this maintenance means 5 consists of tool post 10 adjacent to the top face of an electrode holder 2, a 
a cutter tap bolt 1 1 screwed in this tool post 10. 

[001 5] Said cutting tool 4 has the cutting section 6 which it has been arranged at the tip and formed sharply, and 
consists of coating layers 13 prepared in top-face 12a of the body 12 (it is electric resistance 19.3 - 32.3x1 0-6ohmcm 
the product made from WC-Co) of a cutting tool made from cemented carbide formed in the cross-section abbreviati 
rectangle as a whole, and this body 12 of a cutting tool, inferior-surface-of-tongue 12b, and front (taper side) 12c. 
[0016] As this coating layer 13 is shown in the enlarged drawing of drawing 2 - drawing 5 , the first conductive laye 
14 by the side of a front face (upper layer) (electric resistance is 22.7x1 0-6ohmcm in a TiN layer), The insulating lay 
16 prepared in the lower layer of this first conductive layer 14 (electric resistance is size from 1.0xl014-ohmcm in 2 
layers of aluminum), The second conductive layer 15 by the side of the body 12 of a cutting tool prepared in the low 
layer (electric resistance is l.lxl0-4ohmcm in a TiC layer) is consisted of by the pan of this insulating layer 16. 



[0017 ]jy[oreover, by detecting change of the current value between said bodies 12 of a cutting J ooLand work 3 (elec / 
resistance value), the life detection equipmenr20"for*defecting tKeTi'feof a cutting tool 4 is formed. — ^ 
[0018] As shown in drawing 1 , this life detection equipment 20 consists of lead wire 22 which connects between a 
power source 21, this power source 21 r A aLd.first > -c Qnductive la yer 14. and an ele ctrode holder 2 , and an ammeter 23 
con nected in the middle of this lead wire 22, and the safet y switch (not shown) for making thiTlifecletection equipm y 
2U stop that drive to the rotation driving gear of work 3 is connected . . — > 
[0019] In the above-mentioned configuration, if work 3 is made to contact the cutting section 6 of a cutting tool 4 an J 
rotates with a rotation driving gear, as shown in drawing 2 R> 2 - drawing 5 , engine-lathe processing of the periphej) 
face of work 3 can be carried out. 

[0020] By the way, when wearing the cutting section 6 out with use of a cutting tool 4, the point of the first conducti 
layer 14 is first worn out. And the first conductive layer 14 separates into the top-face 12a and front 12c side, and as 
shown in drawing 3 , an insulating layer 16 contacts work 3. 

[0021] In the condition which shows by this drawing 2 and drawing 3 , the first conductive layer 14 and the body 12 
a cutting tool of the current value which does not energize since the insulating layer 16 insulates, but an ammeter 23 
shows in this condition are very small, therefore as a part for a left part shows the electric resistance value omega 
calculated from this current value from the altern ate long and short dash li ne A of drawing 6 , they are size farther th 
the below-mentioned tool wear threshold value D" 

[0022] By the way, if a cutting timepasses and wear of the cutting section 6 progresses further, it will be in the 
condition that the condition 14 shown in drawing 4 , i.e., the first conductive layer, and an insulating layer 16 are cut 
the tip of the cutting section 6, and the second conductive layer 15 contacts work 3. 

[0023] Then, since the first conductive layer 14 and the second conductive layer 15 energize through work 3 and the 
second conductive layer 15 is formed in the body 12 side of a cutting tool When an ammeter 23 detects and it will be 
such a condition, as the first conductive layerJ4_and the body 12 of a cutting to_obmlLbein.an^nerg ization conditio 
and it is shown between the alternatej jmg-and^hoi^ two-dot chain lines B of drawing 6 that the 

current flowed between t he first conducti ve layer 14 and the body 12 of a cutting tool The electric resistance value 
between the body 12 of a cutting tool and^worOHecreases. ~ J 

[0024] When wear of the cutting section 6 furthermore progresses and the second conductive layer 15 is disconnecte 
the tip of the cutting section 6 will contact the direct work 3. Between the first conductive layer 14 and the body 12 o 
cutting tool Since a safety switch is turned off and rotation of work 3 stops when the current corresponding to the too 
wear threshold value D which is an electric resistance value corresponding to the limitation of wear of a cutting tool 
flows, an operator exchanges or repairs a cutting tool 4. 

h c g eg b eb eg e e 
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[0025] In addition, even if it wears the cutting section 6 of a cutting tool 4 and does not make it energize, the electric 
resistance value at the time of wearing the cutting section 6 out can be known using equipment as shown in drawing 
and drawing 8 . 

[0026] That is, this equipment connects the conductive bar 25 to a power source 21, attaches the end face section of 
bar 25 in the front face of an electrode holder 2 through the insulSionrsHeef2"61nadFof "rubber, attaches contact 27 in 
the point of this bar 25, makes a part of coating layer 13 on top exfoliate, and contacts contact 27 on the body 12 of a 
cutting tool. 

/ [0027] The stage of exchange repair of a cutting tool 4 becomes certain by knowing beforehand the electric resistanc 
I value change at the time of wearing the cutting section 6 out, and the tool wear threshold value D using the above 
V equipments. 

[0028] In addition, according to drawing 6 , it is clear that amount of tool wear mum increases with increase of a 
cutting time. Since the first conductive layer 14, the second conductive layer 15 by the side of the body 12 of a cuttin 
tool, and the insulating layer 16 arranged among both the conductive layers 14 and 15 were formed in the front face 
the body 12 of a cutting tool as a coating layer 13 as mentioned above according to the example of this invention In t 
case of manufacture of a cutting tool 4, time and effort is not taken compared with the case where an insulator layer 
a resistance foil are applied or stuck likeTbefore, and the cutting force of a cutting tool 4 is not reduced at it. 
[0029] Moreover, as mentioned above, the coating layer 13 can know the current value between the bodies 12 of a 
cutting tool and work 3 accompanying wearing out (electric resistance value), can know the life of a cutting tool 4 
certainly, and can carry out exchange repair of the cutting tool 4._ 
[0030] 

[Effect of the Invention] According to this invention a passage clear from the above explanation, since the coating la 
which coated the conductive layer and the insulating layer in order was prepared in the cutting section front face of t 
body of a cutting tool, compared with the case where an insulator layer and a resistance foil are applied or stuck like 
before, manufacture of a cutting tool does not take time and effort, and the cutting force of the cutting section is not 
reduced on it. 

[Translation done ] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the cutting tool in which the example of this invention is shown, and the whole life detection 
equipment block diagram. 

[Drawing 2] some cutting tools in which an example is similarly shown ~ it is an expanded sectional view. 
[Drawing 3] It is an expanded sectional view in the condition that the first conductive layer was similarly disconnect 

[Drawing 4] It is an expanded sectional view in the condition that the first conductive layer and an insulating layer w 
similarly cut. 

Prawing 5] It is an expanded sectional view in the condition that the second conductive layer was similarly 
disconnected. 

[Drawing 6] It is the graphical representation showing the relation between a cutting time, an electric resistance valu 
and abrasion loss similarly. 

[Drawing 7] It is the whole block diagram showing the example of an experiment similarly. 
[Drawing 8] Similarly it is an important section enlarged drawing in drawing 7 . 

[Drawing 9] It is the important section expanded sectional view showing a conventional cutting tool and its life 
detection equipment. 

[Drawing 10] It is the whole mimetic diagram showing a conventional cutting tool and its life detection equipment. 
[Description of Notations] 

1 Pedestal 

2 Electrode Holder 

3 Work 

4 Cutting Tool 

5 Maintenance Means 

6 Cutting Section 
10 Tool Post 

12 Body of Cutting Tool 

13 Coating Layer 

14 First Conductive Layer 

15 Second Conductive Layer 

16 Insulating Layer 

20 Life Detection Equipment 
23 Ammeter 
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CLAIMS 



[Claim(s)] 

[Claim 1] The cutting tool characterized by preparing the coating layer which is a cutting tool for processing metal 
work, and coated with the conductive layer and the insulating layer in order the cutting section of the body of a cuttin 
tool which contacts work and cuts this. 

[Claim 2] The cutting tool characterized by preparing the coating layer which coated with the conductive layer and th 
insulating layer the cutting section in which it is a cutting tool for processing metal work, and the body of a cutting to 
is formed from a conductive ingredient, contacts work, and cuts this sequentially from the upper layer. 
[Claim 3] Life detection equipment of the cutting tool characterized by having a detector for detecting change of the 
electric resistance between the body of a cutting tool which contacts work and cuts this while coating of a conductive 
layer and the insulating layer is carried out to the cutting section at order, and work. 

[Claim 4] Life detection equipment of the cutting tool characterized by having a detector for detecting change of the 
electric resistance between the conductive body of a cutting tool which contacts work and cuts this while coating of a 
conductive layer and the insulating layer is carried out to the cutting section from the upper layer at order, and work. 



[Translation done.] 
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